Summary
=======

In recent times, the incidence of esophageal adenocarcinoma (EAC) in Western countries is increasing. Barrett\'s esophagus (BE) is characterized by the replacement of the squamous epithelium by metaplastic columnar epithelium in the lower esophagus. It is a premalignant lesion that is detected in a majority of patients with EAC. Gastroesophageal reflux disease (GERD) and bile reflux are known to cause BE and EAC.[@B1] Caudal-related homologue 2 (CDX2), is a homeodomain transcription factor that regulates normal intestinal cell differentiation by functioning as a tumor suppressor protein, and its expression levels are associated with the prognosis of adenocarcinomas. Moreover, decreased levels of CDX2 are reported during the progression of BE to metaplasia, dysplasia and EAC.[@B2] However, little is known about the molecular mechanism that downregulates CDX2 in the carcinogenesis of BE. The inhibitor p27Kip1, a member of the Cip/Kip family of cyclin-dependent kinase (CDK) inhibitors has been reported to stabilize CDX2 protein by blocking its phosphorylation and degradation.[@B3]

Matsuzaki et al[@B4] designed this study to investigate whether bile acids affect the expression of *microRNA-221* and *microRNA-222* (*miR-221* and *miR-222*), which bind to p27Kip1 mRNA and facilitate the degradation of CDX2 in the esophagus.

In the biopsy samples of BE and EAC, obtained from 11 patients, the levels of *miR-221* and *miR-222* were increased, as indicated by quantitative reverse transcriptase PCR, whereas the levels of p27Kip1 and CDX2 protein were decreased, as indicated by immunohistochemistry, in the areas of EAC when compared to areas of BE. Levels of *miR-221* and *miR-222* increased along with the activity of farnesoid X receptor (FXR) when EAC cells (OE33) or human esophageal squamous epithelial cells transfected with a CDX2 transgene (HET1A + Cdx2) were exposed to bile acids (cholic acids or chenodeoxycholic acid). When the cells were incubated with bile acids, the degradation of CDX2 increased. However, this process was attenuated when the cells were incubated with proteasome inhibitors. Overexpression of *miR-221* and *miR-222* reduced the levels of p27Kip1 and CDX2, whereas the knockdown of these miRNAs increased the levels of these proteins in the cultured cells. Inhibitors of *miR-221* and *miR-222* increased the levels of p27Kip1 and CDX2 in the EAC cells and reduced the growth of human EAC xenograft tumors in NOD/SCID/IL-2Rγ^null^ (NOG) mice. The degradation of CDX2 was enhanced by the increased levels of *miR-221* and *miR-222* during exposure to bile acids via FXR activation in human esophageal epithelial cells. The findings of this study suggest that the FXR pathway could emerge as a therapeutic target and implicate the therapeutic potential of FXR antagonists or inhibitors of miRNAs as a treatment option for BE and EAC.

Comments
========

Matsuzaki et al[@B4] investigated for the first time the function and regulation of *miR-221* and *miR-222* in the BE and evaluated the effect of bile acids on the expression levels of *miR-221* and *miR-222*. This article also showed the pathogenic mechanism responsible for the transformation of BE to EAC ranging from *miR-221* and *miR-222* to CDX2 and p27Kip1 expression.

The role of bile reflux in carcinogenesis is evolving. The G protein-coupled bile acid receptor (TGR5) is a cell membrane-bound bile acid receptor. Bile acids are known to act through the nuclear receptor FXR or through TGR5. Matsuzaki et al[@B4] evaluated the effect of both TGR5 agonist and the FXR agonist. The levels of *miR-221* and *miR-222* were increased during exposure to the FXR agonist, but not the TGR5 agonist. Moreover, the FXR agonist suppressed the expression of p27Kip1, and enhanced the degradation of CDX2, whereas the TGR5 agonist did not show such an effect. Recently, Guan et al[@B5] reported that inhibition of FXR suppressed tumor cell viability and induced apoptosis in vitro, and it also reduced tumor formation and growth in nude mouse xenografts. Taken together, main role of FXR, not TGR5 in this mechanism was suggested.

When duodenal reflux was abolished in duodenal diversion operation, histologic regression of low-grade dysplasia to non-dysplastic mucosa was observed and no progression to high-grade dysplasia or adenocarcinoma occurred.[@B6] Recently, Zaika et al[@B7] reported up-regulation of ΔNp73α protein, an inhibitor of p53 and p73 tumor suppressors in esophageal tissues collected from patients with GERD and BE. Moreover, they demonstrated that direct exposure of esophageal cells to bile acids in an acidic environment alters the phosphorylation of ΔNp73, its subcellular localization and increases ΔNp73 protein levels.[@B7] These results suggest association between EAC and bile reflux.

In normal esophageal squamous epithelia, CDX2 protein expression is absent while expression of CDX2 in BE was previously reported.[@B8] In 2011, Hayes et al[@B2] reported upregulation of CDX2 expression followed by linear down regulation through the esophageal metaplasia-dysplasia-adenocarcinoma sequence for the first time. This is consistent with what Matsuzaki et al[@B4] reported. Recently, Makita et al[@B9] also reported CDX2 expression in the non-neoplastic Barrett\'s esophageal mucosa while it was not found in low-grade to high-grade dysplasia and intramucosal adenocarcinoma. Recently, this sequence is acquiring consensus.

In order to prevent the progression of BE to EAC, an endoscopic eradication therapy with radiofrequency ablation is used in Western countries.[@B10] Endoscopic eradication significantly reduces the frequency of progression to esophageal cancer in BE patients with high-grade dysplasia. However, the efficacy of this therapy with low-grade dysplasia in BE is still unknown. Novel biomarkers are needed to detect high-risk BE patients with low-grade dysplasia who may eventually develop a progression to EAC. This study clarified the role of bile reflux in the progression of BE to EAC. Hence, BE patients with low-grade dysplasia associated with bile reflux should potentially be included in the high-risk group.

The prognosis of EAC is known to be poor. However, the therapeutic application of FXR antagonists or inhibitors of miRNAs have the potency to be beneficial for EAC or BE patients with high risk of developing EAC.
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